Microcavity lasers possess mechanical resonances due to stopbands in the Bragg reflector's phonon dispersion. By injecting a picosecond strain pulse into the resonator we excite these modes, providing an ultrafast effective modulation of the emission. We demonstrate an emission intensity modulation of a Vertical Cavity Surface Emitting Laser (VCSEL) by coherent phonons with frequencies of up to 40 GHz at room temperature [1] .
Microcavity lasers possess mechanical resonances due to stopbands in the Bragg reflector's phonon dispersion. By injecting a picosecond strain pulse into the resonator we excite these modes, providing an ultrafast effective modulation of the emission. We demonstrate an emission intensity modulation of a Vertical Cavity Surface Emitting Laser (VCSEL) by coherent phonons with frequencies of up to 40 GHz at room temperature [1] .
In the studied device the laser mode falls into the near infrared regime (840 nm), which requires submicrometer thicknesses for the cavity and distributed Bragg reflector's (DBRs) layers which are formed by alternating layers of AlAs and Ga0.2Al0.8As. Three sets of GaAs Quantum Wells (QWs) are placed at light field antinodes and work as the active medium of the VCSEL. The studied device possesses both optical and mechanical (i.e. phonon) resonances. While the well-studied high quality (Q~10000) optical resonance is due to the optical Fabry-Perot microcavity, the mechanical resonances originate from the different acoustic impedances of the DBR layers, where phonon stop bands emerge due to the frequency splitting at the edge and the center of the folded Brillouin zone [2] . Two kinds of nanomechanical resonances exist in the studied VCSEL: phonon modes within the phonon stopbands, which are strongly localized inside the cavity layer; and DBR resonances at the edges of the stopbands where the phonon dispersion flattens leading to an increased density of states for these frequencies. The aim of our experiment is to excite mechanical resonances and to monitor the intensity of the VCSEL's output. We excite resonant phonons using a picosecond strain pulse: an ultrashort laser pulse (10 mJ/cm², 800 nm, 200 fs) is incident on an aluminum film deposited on the back of the GaAs substrate, on which the VCSEL sample is grown (Fig. 1) . The deposited heat in the Al film leads to thermally induced stress, which subsequently launches a strain pulse with a duration of ~10 ps [2] into the GaAs substrate. After propagating through the 20 μm GaAs substrate, the strain pulse is injected into the VCSEL. A splitted beam from the same femtosecond laser is used to pump the VCSEL.
In the experiments we monitor the time integrated intensity of the sample's laser emission as a function of the time delay between the picosecond strain pulse injection into the VCSEL and its optical excitation. The measured signal depicted in the left panel of Fig.2 shows the clear oscillatory behavior. In the time interval when the initial strain pulse has passed the QWs of the VCSEL, long-living oscillations with frequencies of 20 and 40 GHz are detected (see inset in Fig. 2 ). These frequencies agree well with the frequency gaps within the phonon dispersion, shown in the right panel of Fig.2 .
The mechanism of laser modulation by resonant phonons is governed by shifts of the energy of the QW's optical transition. These are mediated via the deformation potential of the electron-phonon interaction. Thereby strain dynamically modulates the detuning between the maximum of the electron-hole distribution and the optical cavity mode resulting in an efficient modulation of the laser output [4] .
In conclusion our experiments evidence the interplay of the optical and acoustical resonances of VCSEL devices, resulting in an emission modulation by resonant coherent phonons at 40 GHz frequency, even at room temperature. 
